Mitochondrial transmembrane potential and pH gradient during anoxia.
The effect of anoxia on the mitochondrial transmembrane potential and pH gradient was studied in a preparation of isolated hepatocytes. Transmembrane potential (delta psi) was calculated from the distribution of triphenylmethylphosphonium between the mitochondrial, cytosolic, and extracellular compartments, which were separated by digitonin fractionation and centrifugation. Mitochondrial and cytosolic pH values were calculated from the distribution of the weak acid, dimethadione, which was determined similarly. After 30 min anoxia, the magnitude of mitochondrial delta psi was decreased from -163 to -133 mV and the delta pH (mitochondria vs. cytoplasm) was essentially unchanged (aerobic, 0.78 +/- 0.08; anaerobic, 0.76 +/- 0.11). Thus the protonmotive force (delta p = delta psi-Z delta pH), is largely retained even in the absence of electron flow and ATP synthesis. Inhibitors of the ATP synthase (oligomycin), mitochondrial adenine nucleotide carrier (atractyloside), and glycolytic pathway (2-deoxy-D-glucose) do not affect the ability of the cell to maintain delta psi during anoxia. Therefore, the results indicate that retention of the protonmotive force is not due to utilization of ATP produced by glycolysis and suggest that mechanisms exist to preserve ion distribution during anoxia.